Abstract: After a period during which MPAs were instrumentalised as a palliative against the inadequacy of a fisheries management conventional approach, the multi-use character of these areas prevailed, conflicts were pacified by instilling a participative process and a plurality of goals is now fully recognised. Thus MPAs are becoming both a tool and a preferred context for sustainable development in its ecological, economic and social dimensions and applied through a participatory approach that entitles local communities to both create and manage this type of area. This article will discuss the full range of these changes and how MPAs' goals have evolved with time, from a priority granted to conservation to the recognition of a plurality of goals. This article will then examine to what extent the results obtained by MPAs working toward each one of these goals make them valuable examples of areas where the requirements of sustainable development are met.
Introduction
The changes occurring over the last few decades in what are now called marine protected areas (MPAs) provide a good example of how the sustainable development concept has spread to all sectors of the environment and society. Created initially in imitation of the first terrestrial natural reserves with a purely conservationist objective, MPAs quickly became highly diversified, so much so that the concept even then could appear as a catch-all concept, despite a number of inconsistencies. The extremely confining framework imposed upon these areas, which accepted no other use than conservation, often generated conflicts, revealing a plurality of uses which sought to be maintained or continued.
After a period during which MPAs were instrumentalised as a palliative against the inadequacy of the regulated management of conventional fisheries, the multi-use character of these areas prevailed, conflicts were pacified by instilling a participative process and a plurality of goals is now fully recognised. Thus, MPAs are becoming both a tool and a preferred context for sustainable development in its ecological, economic and social dimensions and applied through a participatory approach that entitles local communities to both create and manage this type of area. This article will discuss the full range of these changes. After having outlined and defined the MPA concept, we will see how MPAs' goals have evolved with time, from a priority granted to conservation to recognition of a plurality of goals. We will then examine to what extent the results obtained by MPAs working toward each one of these goals make them valuable examples of areas where the requirements of sustainable development are met.
This article is partly based on a documentary database of more then 4000 references (N' Diaye et al., 2002) and on a pre-summary document relating to a general literature review of marine and coastal protected areas (Weigel and Sarr, 2002) done within the frame of a European research project focused on the coherence of conservation and development policies for marine protected areas in West Africa, and partly based on the results of an other project focused on a comparative analysis of the societal cost of fishing activities in MPAs and in unprotected areas. 
The marine protected area as a catch-all concept
Although the term 'marine protected area' (MPA) has been in wide use for only two or three decades, the concept dates back several centuries, because marine zones whose access was prohibited or restricted by local habits or religious beliefs have always existed. Without going back that far in time, one can consider that the first modern MPA (compared with other MPAs, known as traditional MPAs) date from the 1930s, with the creation in 1935 of the Fort Jefferson Reserve in Florida, the first extension to the marine space of a concept which had proven reliable in the terrestrial field since the creation of the Yellowstone National Park in 1872.
Since then, the number of MPAs created has sharply increased, in particular during the 1970s, with a deceleration in the 1990s. However, Kelleher et al. (1995) estimated that the number of existing MPAs in the world increased from 118 in 1970 to 1306 in 1995. For the United States only, the inventory carried out within the NOAA in 2003 reports between 1000 and 1500. Although MPAs were first created in developed countries (the United States, Australia, New Zealand and European countries), developing countries also multiplied MPAs thereafter, so much so that currently half of the existing MPAs are in Asia or Oceania, the majority in tropical environments (Kelleher et al., 1995) . West Africa is not left out of the picture, since the Banc d'Arguin National Park (Mauritania) was created in 1976, the Saloum Delta Biosphere Reserve (Senegal) in 1981 and theIf these two types of definition are combined, a currently frequent type of synthetic definition of MPA surfaces, such as the definition suggested by Alban (2003) : "delimited marine spaces to which specific management and conservation measures are applied in order to guarantee a sustainable use of the natural and cultural heritage and inside whose possibly zones of reinforced protection are" or by Guénette et al. (2000a) : "Marine Protected Areas (MPAs) refer to management areas in which uses are often regulated by zoning for different activities. MPAs include marine reserves, which are defined as 'no take' areas".
A multiform reality
MPAs can be highly varied in size and form. In the US, for example, small areas such as the Ecological Reserve of Farnsworth Bank in Los Angeles County, California, which covers only 14 acres (5.6 ha) (McArdle, 1997) coexist with large areas such as the National Marine Sanctuary of Monterey Bay, California, which covers 5300 square miles, (13,250 km 2 or 1,325,000 ha). (National Ocean Service, 2000) . In general, the size and the goals of an MPA are related: an exclusion zone of a few hectares, for example, aims to protect a particularly remarkable or endangered element of an ecosystem, while a vast marine national park has multiple uses. Since the 1990s, the trend has rather been to create larger but fewer MPAs, evidence of a shift in how the objectives of MPAs are evolving.
Operation and regulation procedures of these spaces also vary substantially from one MPA to another.
MPAs provide various levels of protection and uses. They vary from sectors where public access is prohibited, such as the Lake Crocodile National Refuge of Fauna in Key Largo, Florida (US Fish and Wildlife Service, 2001) or from sites that allow access but not consumption uses, such as the Edmonds Underwater Park in the State of Washington (Murray, 1998) , to sectors where the use of certain specific types of fishing gear are restricted, such as some fishing management areas or to multipurpose protection areas, such as the National Marine Sanctuary of the Keys in Florida (National Ocean Service, 2000) .
MPAs also differ in their legal status. Some countries have worked out specific legislation for MPAs -the most notable case is that of Australia. Others have extended the legislation pertaining to terrestrial protected areas such as national parks to the marine field. This may be problematic given the specific characteristics of the marine environment, for example the phenomena related to the marine environment are specific; the permeability of the limits is total, for fish resources as well as for possible pollution; the coastal band concentrates many uses; the marine zones are subject to multiple and often superimposed regulations or administrative qualifications are often very different from terrestrial zones. Others have been based on the legislation relating to fisheries management by added habitat protection legislation as in the case of many MPAs in the United States. certain parts of oceanic waters. Lastly, some MPAs, such as Cod Cape National Shore, in Massachusetts, include both terrestrial and marine components (Bauman et al., 1998). 4 In certain countries such as France, the legal status of each element constituting an MPA -tidal zone, water column, seabeds and marine resources -is different.
Evolving goals
Although they differ in their physical and legal characteristics, MPAs were also established with very different goals in mind. These goals are generally listed in general legal texts on the national status of MPAs or in particular legal texts, drawn up when the MPA was created.
Biscayne National Park is the largest marine park in the American National Parks system, with 95% of its 173,000 acres (approximately 70,000 ha) in the marine environment. This area received this status in 1968 to preserve and protect for education, inspiration, recreation and enjoyment of present and future generations a rare combination of terrestrial, marine and amphibious life in a tropical setting of great natural beauty. In the same way, Title III of the American Law on marine sanctuaries "authorised federal designation of marine sanctuaries for the purposes of preserving or restoring unique marine environments for their conservation, recreational, ecological or esthetic values" (Guénette et al., 2000a) .
This plurality of goals has evolved over time. Two periods stand out: 1970 Two periods stand out: -1980 Two periods stand out: and 1980 Two periods stand out: -2007 3. 1 The 1970 1 The -1980 period: the primacy of the conservation goal Before 1980 , one can consider that MPAs had three principal goals: conservation, improvement of scientific knowledge and public education.
Conservation
Conservation was the most important objective during this period. With the rise of environmental dangers, protecting areas known as critical habitats, defined as "areas which contain essential species or which have an essential life support function, or which shelter essential ecological processes" (Ray, 1975) was the main concern. Areas such as coral reefs, mangroves and salt-water plants were identified as critical marine habitats which are, in general, related to critical moments (because the latter are a source of vulnerability) of biological cycles: feeding young, mating, spawning, laying eggs and halts on migratory pathways. Such areas were then classified as MPAs, the objective being to preserve representative samples of their biodiversity, to preserve habitats essential to the maintenance of the biological cycle of some species and to maintain in their present state various environments (estuaries, mangroves, coastal marshes) particularly productive from the biological point of view, by preserving these areas from anthropogenic disturbance.
MPAs can also be created with the objective of protecting a particular species rather than a habitat, also known as essential species (Ray, 1975) , particularly vulnerable and therefore at risk of extinction. Among these species are whales and dolphins or marine turtles. MPAs then were created especially for protecting any species depending on its 111 2 3 4 5 6 7 8  9  1011  1  2  3  4  5  6  7  8  9  2011  1  2  3  4  5  6  7  8  9  30  1  2  3  4  5  6  7  8  9  40  1  2  3  4  5  6  711  8 scarcity, its emblematic or endemic character or its key-species role in ecosystem resilience. Thus, the zone delimited for fishing prohibition located near the Bristol Bay shore off Alaska protects the habitats of the royal crab, an important and valuable resource for this species (Anon, 2000) .
Protection can also be related to cultural resources: the National Refuge of Fauna of the Midway atoll protects not only the habitat of endangered species such as the Hawaiian monk seal and coral reefs but also the historical artifacts dating from the famous battle of the Second World War which took place there (US Fish and Wildlife Service, 2001) .
Obviously, the question arises of the dimensions necessary for meeting this conservation objective. During the period 1970-1980, the tendency was in favour of a rather reduced dimension for MPAs whose objective was conservation, for the simple reason that creating reserve status with an objective of protection generally requires a 'no take' type of method, i.e. prohibition of removing any resources, which is highly impractical on a large geographical scale. MPAs meeting this aim will, therefore, tend to be modest in size. This is a pledge of the effectiveness of the 'no take' reserves. Guénette et al. (2000a) cite the case of the Seychelles, where "on coral reefs, even small reserves could be efficient at protecting fish targeted by the fishery".
Another size factor of an MPA whose objective is conservation is ecosystem coherence, which has the opposite effect of the preceding factor, mandating preservation of a quantitatively significant share of an ecosystem or habitat. Here already are the elements of a debate that stirred up the MPA literature in the 1990s, the SLOSS (single large or several small) debate, which sought to determine whether it is better to have only one large MPA or several small MPAs.
In the 1970s, continuing this objective of conservation was, for an MPA, nearly synonymous with sanctuarisation, i.e. prohibition of any human activity, not only of fishing. These areas were designed to protect the area from research and exploitation of other marine resources (hydrocarbons, materials, for example) as well as tourism and recreational activities, even any human intrusion (so-called integral reserves) (Menon, 1979) .
Generally, during the period 1970-1980, the creation of an MPA necessarily involved prohibiting economic activities inside the MPA, which did not fail to generate conflicts with the aforementioned economic interests. As a report of the Marine Board of the National Research Council (NRC) of the United States (Anon., 1997) states, this type of conflict between economic conservation and interests could be exacerbated "in the future, as the advances in the offshore equipment technology or the changes in the market situation lead to the expansion of coastal populations, marine tourism and recreation and all activities which use or encroach on coastal and marine resources, such as marine fish farming, oil and natural gas drilling at sea, ore exploration and deep water waste dumping. These activities can also conflict with the plans to put sectors such as marine sanctuaries in reserves and to fight against ocean pollution".
Improvement of scientific knowledge
The second central objective during the 1970-1980 period, the improvement of scientific knowledge, appears subordinate to the primary objective of conservation. To properly preserve a marine ecosystem, it is necessary to know how it functions. The creation of an MPA is often the occasion to make a preliminary report on the areas by exhaustively listing the biodiversity of the ecosystem or habitat to be preserved. These listings will, in general, confirm the scientific interest of the MPA.   111  2  3  4  5  6  7  8  9  1011  1  2  3  4  5  6  7  8  9  2011  1  2  3  4  5  6  7  8  9  30  1  2  3  4  5  6  7  8  9  40  1  2  3  4  5  6  711  8 An MPA can, consequently, become a good place for observation and experimentation because its environment is less disturbed and its limits are clearly defined. For example, it can be used as a pilot, a zone fixed in a certain state of its socioeconomic evolution, usable for comparisons with other zones of the same type but without the same protection. An MPA also makes it possible to more easily observe and determine the local consequences of global change over the medium and long term (for example climate change). An MPA can be a research site, on which the interdisciplinary work of researchers could be done more easily. In fact, MPAs have made it possible to gain better knowledge of the marine environment in general and critical habitats in particular in domains belonging to the fields of biology, ecology, geology, hydrography, etc.
The MPA creation process can also be the occasion to gain better knowledge of the traditional forms of resource use, the local language, the local institutions and policies and, thus, to be better able to include the local communities in the later MPA decision-making processes. This extension of scientific work to the field of social sciences and its transformation in terms of participative governance were rather slow to be set up and in general did not start during this period (Guénette et al., 2000a) .
Public education
The objective of public education, present from the very start of MPA creation, can be considered a by-product of the conservation objective. MPAs offer clearly important opportunities for the environmental education of the public, distinguishing the general public and the public made up of local communities close to the MPA.
With regard to the first, MPAs are a very useful teaching instrument given their great diversity. Nevertheless, this goal must not disturb the environment. Consequently, integral reserves, located on uninhabited islands, where visitors cannot land (with the exception of scientists), preclude directly viewing these areas but allow films to be made.
With regard to the public made up of the local communities, whose habits and daily practices are often affected when an MPA conservation is set up, it is during the creation process and later management that a teaching dimension can arise: development of an environmental conscience, changes in certain traditional practices (manatee hunting ceased, for example, in Guinea Bissau) or acquired (prohibition of fishing by explosives or poison in the Philippines), internalisation of the sanctions related to the regulation of the MPA. This educational objective can entail specific educational programmes, for example an education and participation programme implemented by small informal groups on the San Salvador Island MPA in the Philippines, which made it possible to increase the population's "ecological and environmental concepts comprehension score from 68-86% within 14 months" (Guénette et al., 2000a) . Pursuing this goal of education toward the local communities was infrequent during the 1970-1980 period.
The 1980-2007 period: from conservation to integrated management, changing prospects

A change in dominant goals
During this period, creating MPAs continued to be justified by the goals of conservation, research and education but new goals for the management of fishery resources, recreational activities and tourism development, as well as finally planning and integrated management of coastal areas, appeared more and more clearly.
As the objective of conservation had been during the previous period, the objective of fisheries management was now, in general, unanimously recognised as a possible dominant MPA objective. During this second period, depending on concrete cases and the preferences of each author and his or her disciplinary field, either fisheries management or the conservation of the marine ecosystems dominated.
On the other hand, the development of other uses that do not involve removing something from the resource, generally seem to be a secondary objective, subordinated to one or the other of the two main goals. There can also be discordance between the theoretical goals attached officially to the creation of an MPA and those that are concretely advanced at the negotiation stage of an MPA project. In this light, development of tourist activities can be a more effective goal to gain adherence of a local community to an MPA project than an acknowledged aim of restrictive management of the fisheries activity.
The educational objective of MPAs was confirmed in the second period, directed at the public, particularly the schools (Rodriguez-Martinez and Ortiz, 1999) . However, it is during this period that the educational objective with respect to local communities was developed.
The literature reports that the effort devoted to research in the MPAs is continuing. For example, in West Africa, research on the characteristics of the ichthyological fauna of the Banc d'Arguin (Sevrin-Reyssac and Richer de Forges, 1985) . However, the research tasks were also reorientated toward management goals, which made it possible to solve user conflicts by defining the conditions to maintain or even develop the economic activities in an MPA, without compromising the fundamental objective of conservation. Moreover, if this conservation-respecting development is better accepted by local populations from a social point of view, the conditions of the sustainable development are met. The Great Barrier Reef Marine Park is a good example of this type of management, which resulted in a great deal of scientific research (Hundloe, 1985) . This MPA includes approximately 95% of the area of the Great Australian Coral Barrier, which extends over more than 2000 km of coasts and is currently the largest MPA in the world, with approximately 350,000 km 2 (Alban, 2003; Day, 2002) . It is "a good example of a combination of two integrated approaches involving small highly protected (or 'no take') marine reserves placed within a larger multi-use management area" (Guénette et al., 2000a) .
The first plan of the multi-use management goal was accompanied by the development of research in the social sciences, neglected until then compared with biological sciences (Pomeroy et al., 2006) .
Appearance of new goals: toward multiple goals
The results of this research prove that research, conservation and education goals are not incompatible with other uses of the resource, such as fishing, tourism and recreational activities. It suffices to find a management system that allows compromise and compatibility between conservation and development.
This line of thought led to broadening MPAs' goals. Consequently, while continuing to pursue the research, conservation and education goals outlined above, MPAs were recognised during the 1980-2007 period as having other purposes of an economic and recreational nature: the management of fisheries and coastlines and the development of tourism and recreational activities. 
Fisheries management
The development of fishing and the protection of fishery resources through MPAs make up one of the most widely discussed topics in the literature, actually an old subject introduced for the first time by Beverton and Holt (1957) but abandoned thereafter for a management approach based on controlling the fleet and fishing gear (Guénette et al., 1998) . This topic was included in the 1980s but came to the forefront more thoroughly beginning in 1993, with a particularly abundant literature since 1998 (Boersma and Parrish, 1999; Bohnsack, 1998; Charles and Sanders, 2006; Guénette et al., 2000b; Hall, 1998; Holland and Brazee, 1996; Mangel, 1998; Maury and Gascuel, 1999; Nowlis and Roberts, 1999; Williams, 1998) .
These publications have shown that the creation of an MPA is now perceived not as being incompatible with fishing but, rather, as a viable alternative to traditional techniques of fisheries management. For this reason, MPAs can protect reproductive stocks and be a source of new economic development for the nearest zones (e.g. larva exports). They also support the repopulation of the adjacent areas through migration of adult individuals (the spillover effect). They have a function in maintaining the natural age structure of the populations. They preserve biodiversity and protect habitats. They, therefore, support the natural life process of marine species. Moreover, MPAs facilitate monitoring and control activities (Beckley and van der Elst, 1993; Dalzell and Adams, 1995; Rowley, 1994) . Smith and Berkes (1991) estimated that well-managed MPAs can be a solution to the crucial problem of free access to resources, well known as 'Tragedy of the Commons' 5 (Hardin, 1968) .
MPAs can be considered an insurance policy against the failure of other management modes as part of the principle of precaution (Jones, 1999; Lauck et al., 1998) . This step implies knowledge of the fishing methods in the MPA or the future MPA, which requires research. MPAs may have an informational advantage compared with conventional fisheries management measures. This advantage has several facets:
space-based measurements are easier to understand and, therefore, better accepted from a social point of view (Roberts et al., 2001) they require less information (Bohnsack, 1993; Russ and Alcala, 1996) controls and monitoring are simplified and, therefore, better respect the MPA's management principles (Roberts and Polunin, 1993) .
However, this remains controversial. It can be said that the necessary information before the creation of an MPA is often insufficient (Bohnsack, 1998; Hall, 1998) . Nevertheless, it can be argued that MPAs, requiring information exceeding the strict field of fishing, provide a broader view than the conventional means of fisheries management. Similarly, in the MPA's operation phases, adaptive management, which proceeds by trial and error, appears more feasible than conventional fisheries management because the information collected takes many forms (Roberts et al., 1995) .
The possibility of developing other activities, such as marine aquaculture, that would not compromise the objective of MPA conservation was also approached, even if this subject remains poorly developed in the literature. 
Coastal management
An MPA policy can comprise one of the major features in a global policy of integrated management of coastal resources (Halim and Morcos, 1995) . Some authors go even further with the role of MPAs in the governance of the oceans (Costanza et al., 1999; Eichbaum and Agardy, 1995; Hanna, 1999; Lindholm et al., 2001 ). However, this objective remains insufficiently developed in the literature.
Within the multiple goal definition of an MPA, when provisions for the marine space zoning intervene and a participative management of local communities is institutionalised, it is true that the process of creating an MPA -through its progression, its characteristics and its results -is very similar to littoral and marine area planning. If its goals are achieved, in the medium term the introduction of an MPA initially requires that the various activities present in the zone evolve and that new ones appear.
However, if it is, indeed, space-based management, it is clear that the specificity of marine space, primarily the fact that portions of that space cannot be enclosed in a very dispersive oceanic medium, limits how effective such planning can be. As in fishery matters, this dispersive nature influences the spatial distribution (inward and outward) of the benefits drawn from the MPA. The external influences, such as diffuse or even accidental pollution, can cause vulnerability likely to challenge the effectiveness of the space's management. The relations the coastal band maintains with its surrounding area (in particular if it harbours industrial activities, intensive agriculture or a large urban community) can cancel out a management process of the littoral as a separate portion of space. However, just as the marine ecosystem is an open system in which no physical barrier can be established, MPAs can in no way form an isolated small island of protection (Allison et al., 1998) .
Tourism, eco-tourism and recreational activities
Studies investigating the relationsships between tourism and MPAs have favoured the appearance of the concept of eco-tourism discussed in the literature (Agardy, 1993; Boyd and Butler, 1996; Deheunynck et al., 2004; Garrod, 2002; Gossling, 1999) . Eco-tourism is defined as the subsector of tourism based on environmental protection offering the consumer the direct use of these environmental amenities. It is, primarily, a form of tourism based on viewing and observation, which, in MPAs located in tropical environments, can take the form of scuba diving (in particular on the coral reefs), encounters with marine mammals (whales, orca whales, dolphins, seals), the remote observation of birds, discovery walks or activities of traditional fishing on board traditional boats (such tourist products exist, for example, in the Parc national du Banc d'Arguin ). Gossling (1999) estimated that eco-tourism is a means of safeguarding the biodiversity and the functions of the ecosystems. For tourism to be ecological, it must be based on the use of environmentally respectful equipment and infrastructures, in particular with regard to tourism (e.g. tourists lodging in nomads' tents in the Parc national du Banc d'Arguin). MPAs are particularly appropriate in the development of this subsector which, in turn, can contribute to the sustainable management of MPAs, in particular by providing substitution activities to the communities.
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The evaluation of the effects of MPAs: problems and prospective changes
The substantial development of MPAs in line with the goals that have been detailed above inevitably raises the question of how to evaluate the effectiveness of these MPAs. It is in general very complicated to evaluate the performance of MPAs with respect to their declared goals, which, as we have seen, are numerous and sometimes contradictory (Weigel et al., 2007) . Consequently, this evaluation lacks scientific rigour in certain disciplines. However, the effectiveness of an MPA will depend on the overall interaction of diverse factors over different disciplines, such as the biogeophysical features of the MPA, the biological characteristics of the protected species or ecosystems, the socioeconomic factors (the scale of various human activities, conflicts between uses), the selected modes of management (top-down or participative), the legal and institutional framework, etc. Obviously, any evaluation step assumes that a sufficiently extensive database is available.
Methods: from monetary valuations to indicators
The economic valuation is well known and among the most widely used. It is not specific to the field of MPAs and is possible for any non-market element of the environment and the natural capital (Garrod, 2002) . It uses specific methods (the contingent valuation method, the travel costs method, the hedonic prices method) relying on the willingness to pay of economic agents, assumed to be a good expression of their preferences, to evaluate monetarily the benefits or the damage received or undergone by these agents. However, these various methods themselves are debatable and the attempts to give a value in monetary terms to non-market benefits (economic value of living resources and environmental services) have often been criticised (Dixon, 1993; Faucheux and Noël, 1995) . Other than monetary evaluation, indicators reflecting the changes in the state of the natural environment and the socioeconomic conditions of the concerned communities can also be used. The problem with indicators is not specific to MPAs and an abundant literature devoted to environmental indicators in general has long listed the features necessary for an indicator to be usable in an evaluation process (Belfiore et al., 2003; Ehler, 2003; Linton and Warner, 2003) .
A list more specifically devoted to the indicators that are usable in evaluating the effectiveness of MPAs was provided by Pomeroy et al. (2004) . The list comprises 44 indicators that have already been used on 11 pilot MPA sites. They include three groups of indicators: environmental indicators, socioeconomic indicators and governance indicators. Generally, environmental indicators are well developed but socioeconomic and governance indicators are somewhat less often treated (Bowen and Riley, 2003; Garcia et al., 2000; Hockings et al., 2000) .
Results are difficult to establish
MPAs' ecological effects
The study of the spatial component of ecological benefits (refuge effect, transfer effect) has attracted the attention of research in the literature more than the temporal effect (buffer effect). A study on 100 reserves shows an average growth of 91% in the number of fish, 31% in fish size and 23% in the number of species. However, the results seem to vary considerably with the species, how intensely they are being removed from the environment and how long the MPA has carried out its protective function. To date, the transfer effect seems much more difficult to demonstrate. On the other hand, the cascade effect, a modification of the trophic chains leading to a proliferation of invasive species, in particular predators, can appear and challenge the MPA's capacity to restore the ecosystem to a level identical with a past period.
Effects of MPAs on fisheries
A significant part of the literature evaluating the benefit of MPAs relates to fisheries. It is extremely difficult to prove that fish captures have increased (Crowder et al., 2000; Forgarty et al., 2000; Schmidt, 1997; Shipp, 2002; Willis et al., 2003) . Only three studies (Goodridge et al., 1997; Roberts et al., 2001; Russ and Alcala, 1996) , on a Filipino reserve for the Russ and Alcala study and a reserve in Saint Lucia (in the Caribbean) for the other two, showed an increase in the captures per unit of effort (CPUE) in the adjacent area when there was an MPA. However, cases increasing the fishing effort on the adjacent zones (Gulf of Mexico Fishery Management Council, 1999; Parrish, 1999) or a concentration of fishermen at the borders of an MPA can also be noted (Dobrzynski and Nicholson, 2000; Hannesson, 1998; Kelly et al., 2002) .
The results in terms of fishing management costs also are discussed. If the cost of control appears lower in general in MPAs than in the conventional modes of fisheries management (Armstrong and Reithe, 2001 ) and some support the opposite claim (Parrish, 1999) . Finally, the informational advantage often argued in favour of MPAs also appears ambiguous: in practice, the insufficiency of the data obliterates what appears to be an essentially theoretical advantage.
Effects of MPAs on tourism
Meeting the objective of developing eco-tourism activities is certainly entirely within the range of an MPA, once the validity of this type of objective is recognised. Indeed, the literature abounds with examples showing an increase in tourist numbers following the creation of an MPA which, by an image or mirror effect, increases in value with the influx of tourists and the environmental features most likely to attract them. As for terrestrial natural parks, this powerful attraction is obviously exploited by the professionals of the tourist industry. Thus, the Marine Park of the Great Coral Barrier in Australia has become a must for tourists (Kenchington, 1991) . The Japanese marine parks increasingly resemble amusement parks. Visitors pass from one to another.
The increase in tourist numbers (generally more sensitive in MPAs in the temperate zones than in the tropical zones, often because the latter have insufficient tourism infrastructures) can turn into a problem of congestion involving the appearance of negative externalities of the tourist activity on the ecosystem. Even eco-tourism activities, a priori non-extractive activities, can have, if they are poorly managed, negative effects on ecosystem health. The impacts of scuba diving, for example, were the subject of many articles: degradation of the coral and fish and marine mammal feeding (Bohnsack, 1998b; Davis and Tisdell, 1995; Harriot et al., 1997; Schaeffer et al., 1999) . Likewise, simply observing animals can stress them (Mazaudier and Michaud, 2000; Weaver, 2002) . In any assumption, the load capacity of the ecosystem taken in the broad sense, i.e. both biological and social, must be respected by the definition of sustainable tourism 6 within an MPA. 
Effects on local communities
MPAs can have negative effects on the neighboring communities or those located in MPAs. These effects can be socioeconomic (negative modifications of fishing or other activities) and, even more often, sociocultural. On the one hand, the economic effects of tourism are often unequally and inequitably distributed (Hough, 1988) . In addition, the effects of tourism as regards artificialisation of the local culture and dispossession of a way of life are also well known (Hoagland et al., 1995; Sanchirico et al., 2002) These impacts of unequal distribution (often immediate costs concentrate on very few losers and future benefits on many dispersed winners) must be accompanied by compensatory measures, by supporting substitution activities if fishing activities are disturbed, for example, or the social acceptability of the MPA might very well be challenged. These compensations also make it possible to come to terms with the temporal discordance between the immediate costs and the future benefits of the MPA. Similarly, these compensation measures can take very diverse concrete forms:
monetary compensation -help with reconversion or diversification, in particular in eco-tourism activities construction of infrastructures, in particular ports development of alternate fisheries provision of user rights or territorial exclusivity.
These can be both the means and the object of a negotiation leading to participative management. As the survey carried out by Guénette et al. (2000a) shows, it is only recently that institutions designed to support the expression of the indigenous peoples within MPAs have truly begun to be set up with relative success.
Conclusion
Until 1980, creation of MPAs favoured the goals of conservation, scientific research and education. However, the increasing conflicts between users and wardens and the resulting confrontations did not encourage meeting the goals of MPAs, in particular in terms of conservation, because users and residents generally did not comply with the rules laid down for MPA management. These failures led to a reflection on a change in strategy, so as to better integrate users' concerns into the functions reserved for MPAs. Beginning in the 1980s, broadening MPAs' goals resulted from the need to integrate human needs into the MPA concept, the only way to resolve conflicts between the MPA and economic activities. In practice, this integration took two forms: MPAs specialising and taking on multiple functions. In the first case, this resulted in creating MPAs reserved for biodiversity and habitat conservation, MPAs for the development of fishing and the protection of maritime resources and MPAs for tourism and education, etc. In the second case, this resulted in either ceasing the presumably incompatible activities while zoning certain areas for conservation and others for economic and recreational activities such as tourism and sport fishing or working out a management system allowing MPAs to ensure the compatibility of all these goals in a single area.
Thus, since the 1980s, the multifunctional nature of MPAs has been taken into account. The reconciliation of the various functions of MPA has been made possible by reorienting research activities, from the initial conservation objective toward the broader management objective of sustainable development. From now on, MPAs are not solely regarded as tools for exclusion but as management tools for economic activities. Their management, which was centralised at the beginning, is now based on the principle of participative governance, a progression that today supports the capacity of developing a plurality of activities within MPAs without compromising their conservation function (Weigel et al., 2007) .
Herein lies an essential element for ensuring the sustainable development of the marine coastal zones. The plurality of MPAs' goals, indeed, responds to the triple character of any sustainable development, which must simultaneously be ecological, economic and social.
